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To the editor:
The mitochondrial Ca 2+ uniporter (MCU) has been characterized for several decades 1 , but the molecule responsible for this transport activity is currently unknown. Therefore, a recent Nature Cell Biology paper by Trenker et al. 2 reporting a role for uncoupling proteins (UCP2/3) in mitochondrial Ca 2+ uniport generated much excitement in the field. Subsequently, the authors contend that Ca 2+ transport accounts for most of the physiological effects assigned to UCPs 2+ uptake by liver and heart mitochondria; effect of UCP inhibitors. Mitochondria were isolated from rat heart or liver as described in the Supplementary Information Methods, and extramitochondrial [ spikes from each trace was used for quantification. Data are means ± s.e.m., n = 3 (each n was an independent mitochondrial preparation on a separate day).
C O r r e s P O n d e n C e analysis was applied to the effects of siRNA on UCP expression (see ref.
2, Fig. 2 ), the significance of these data is also difficult to assess.
As an alternative to the MCU, the Na To investigate the link between native UCPs and mitochondrial Ca 2+ transport more thoroughly, we first examined RR-sensitive Ca 2+ uptake in mitochondria isolated from rat liver and heart, using the Ca 2+ -sensitive dye arsenazo III (ref. 10). Although heart mitochondria contain significantly more UCP2/3 than liver 11 , the Ca 2+ transport rates of heart and liver mitochondria were similar (Fig. 1) . This is consistent with previous reports of similar Ca 2+ uptake in mitochondria of different tissues 7 , but difficult to reconcile with a role for UCPs in Ca 2+ uniport, given their differential tissue expression. Furthermore, Ca 2+ transport in mitochondria of either tissue was insensitive to the pan-UCP 2+ uptake rates calculated from initial downward slopes of Ca 2+ traces in a. The average of first and second Ca 2+ spikes from each trace was used for quantification. Data are mean ± s.e.m., n = 3 (where each n was an independent mitochondrial preparation on a separate day). There was no significant difference between WT and Ucp3 -/-(Student's t-test). (c) Ca 2+ uptake studies in mitochondria isolated from WT (blue) and Ucp2 -/-(red) mouse liver. Each trace is an average of three repeats on one preparation (n = 1). This experiment is essentially identical in design to that shown in C O r r e s P O n d e n C e inhibitor guanosine diphosphate (GDP) 12 -/-SkM mitochondria ( Fig. 2A, B 5, 12 showed no difference in Ca
2+
-induced depolarization between wild-type and Ucp3 -/-mitochondria ( Supplementary Information, Fig. S1 ). As a control, the uncoupler FCCP fully depolarized both wild-type and Ucp3 -/-mitochondria and resulted in full Ca 2+ release (Fig. 2a ).
To investigate a role for UCP2 in mitochondrial Ca 2+ uniport, we also examined liver and kidney mitochondria from wild-type and Ucp2 -/-mice. As with UCP3 (and in direct contradiction of the results of Trenker et al. 2 using Ucp2 -/-mice from the same source), there was no effect of UCP2 knockout on Ca 2+ uptake kinetics (Fig. 2e, f 
